Haldane's prediction' that antiferromagnetic Heisenberg chains have a gap in their energy spectrum for integral, but not for half-integral, spin values has been studied quite extensively recently. Results obtained by finite-size scaling methods tend to support the existence of a gap for spin-1 chains. However, the reliability of the numerical evidence is controversial, in the sense that it has been questioned whether the asymptotic regime of size dependence had been reached.
As it turns out, the earliest calculations" on finite spin-1 chains provide an indication of a gap. The ground-state energy per spin was observed to converge with chain length n more rapidly than n . This is significant, since finite-size scaling would predict exponential convergence if a gap were present. In other words, the n ' size dependence, which is found for spin-~chains and which is a signature of a spectrum without a gap, is absent for spin-1 chains.
A more direct check of Haldane's In the basic relation, which produces the leading eigenvector for large k, Table I. FIG. 2. Finite-system ground-state energies vs 1/tn . Data for n up to 14 taken from Refs. 3 and 11. The error bars are twice the statistical errors as sho~n in Table I. for each N' ' we exactly calculated v N'"' and v 8 N ' ', in Eq. (8). Here T and p were chosen so large that the systematic errors due to their being finite were no longer statistically significant.
Results for various energy levels as obtained with these methods are shown in Table I~The Table I suggests that the energy estimates in the top part of Table I (b).
The finite-system gaps G'"'= (Eo"' -Et'"')/J are plotted in Fig. 1 Hetherington. '4 We thank Jill C. Bonner 
